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 دا஺ه ﻋ࢖ﻮم ﭘﺰﺷਔﯽ ໊ඟﻣﺎن
  ﺑﻬﺪاﺷﺖ داﻧﺸﻜﺪه
  
  اي ﺣﺮﻓﻪ ﺑﻬﺪاﺷﺖ ﻣﻬﻨﺪﺳﻲ ارﺷﺪ ﻛﺎرﺷﻨﺎﺳﻲ ﻣﻘﻄﻊ ﻧﺎﻣﻪ ﭘﺎﻳﺎن
  
  :ﻋﻨﻮان
ﻛﺮﺑﻨﻲ اﺻﻼح ﺷﺪه ﺑﺎ ﻣﺎﻳﻌﺎت ﻓﻮﻟﺮﻳﻦﻳﻮﻧﻲ و ﻧﺎﻧﻮﻣﺎﻳﻌﺎت ﻛﺮﺑﻨﻲ،ﻓﻮﻟﺮﻳﻦﺑﺮرﺳﻲ ﻛﺎراﻳﻲ ﻧﺎﻧﻮ
  ﻳﻮﻧﻲ در ﺟﺬب ﺑﺨﺎرات ﺗﻮﻟﻮﺋﻦ
  
  ﻛﺒﺮي ﺟﻤﺸﻴﺪزادهﺗﻮﺳﻂ: 
  
  دﻛﺘﺮﺣﻤﻴﺪ ﺷﻴﺮﺧﺎﻧﻠﻮ -ﺗﻴﺪ راﻫﻨﻤﺎ: دﻛﺘﺮ ﻋﻠﻲ ﻓﻘﻴﻬﻲ زرﻧﺪياﺳﺎ
 
 اﺳﺘﺎد ﻣﺸﺎور: دﻛﺘﺮ ﻳﻮﻧﺲ ﺟﻬﺎﻧﻲ
 
  7931-8931 ﺳﺎل ﺗﺤﺼﻴﻠﻲ:
   ﭼﻜﻴﺪه
 .دارد ﻛﺎرﺑﺮد ﺷﻴﻤﻴﺎﻳﻲ ﺣﻼل ﻫﻤﭽﻨﻴﻦ و اوﻟﻴﻪﺗﻮﻟﻮﺋﻦ از ﮔﺮوه ﺗﺮﻛﻴﺒﺎت آروﻣﺎﺗﻴﻚ اﺳﺖ و ﺑﻪ ﻋﻨﻮان ﻳﻚ ﻣﺎده  :ﻣﻘﺪﻣﻪ و ﻫﺪف
ﻛﻨﺘﺮل اﻧﺘﺸﺎر  اﺛﺮات ﺳﻤﻲ و ﻋﻮارض ﻣﺘﻌﺪدي را در اﻧﺴﺎن ﺳﺒﺐ ﻣﻲ ﺷﻮد. و ﺗﻮﻟﻮﺋﻦ ﻳﻜﻲ از ﺗﺮﻛﻴﺒﺎت ﺧﻄﺮﻧﺎك در ﻫﻮا ﻣﻲ ﺑﺎﺷﺪ
ﺑﺨﺎرات ﺗﻮﻟﻮﺋﻦ ﺗﻮﺳﻂ ﺟﺎذب ﻫﺎي ﻣﺎﻳﻌﺎت ﻳﻮﻧﻲ،  اﻣﻜﺎن ﺳﻨﺠﻲ ﺣﺬف در اﻳﻦ ﻣﻄﺎﻟﻌﻪ  اﻳﻦ آﻻﻳﻨﺪه در ﻣﺤﻴﻂ ﺣﻴﺎﺗﻲ ﻣﻲ ﺑﺎﺷﺪ.
  ﺑﺮرﺳﻲ ﺷﺪ.ﻳﻮﻧﻲ اﺻﻼح ﺷﺪه ﺑﺎ ﻣﺎﻳﻌﺎت  ﻓﻮﻟﺮﻳﻦﺑﻴﺴﻤﻮت اﻛﺴﻴﺪ و ﻧﺎﻧﻮ ﻓﻮﻟﺮﻳﻦذرات  ﻧﺎﻧﻮ
 ﻓﻴﺰﻳﻜﻲ ﺧﻮاصﻬﺎ، ﺳﻨﺘﺰ ﺟﺎذﺑﺧﺮﻳﺪاري و از ﭘﺲ . ﮔﻴﺮددر اﻳﻦ ﻣﻄﺎﻟﻌﻪ ﻛﻪ در ﮔﺮوه ﻣﻄﺎﻟﻌﺎت ﺗﺠﺮﺑﻲ ﻗﺮار ﻣﻲ ﺷﻬﺎ:ﻣﻮاد و رو
 ﻃﻴﻒ و ( DRX اﻳﻜﺲ) اﺷﻌﻪ ﭘﺮاش دﺳﺘﮕﺎه ،)MET(و ﻋﺒﻮري ( MES اﻟﻜﺘﺮوﻧﻲ) روﺑﺶ ﻣﻴﻜﺮوﺳﻜﻮپﺗﺼﺎوﻳﺮ  ﺗﻮﺳﻂ ﺷﻴﻤﻴﺎﻳﻲ و
ﻬﺎي ﻣﺨﺘﻠﻔﻲ از ﮔﺎز ﺗﻮﻟﻮﺋﻦ ﺳﺎﺧﺘﻪ ﺷﺪ و از روي ﺗﻌﻴﻴﻦ ﺷﺪ. درﺳﻴﺴﺘﻢ ﭘﺎﻳﻠﻮت ﻏﻠﻈﺘ ( RI-TF ﻓﻮرﻳﻪ) ﺗﺒﺪﻳﻞ-ﻗﺮﻣﺰ ﻣﺎدون ﺳﻨﺞ
 ﮔﺎز دﺳﺘﮕﺎه ﺗﻮﺳﻂ ﺗﻮﻟﻮﺋﻦ ﮔﻴﺮي اﻧﺪازه ﻋﺒﻮر داده ﺷﺪ. و زﻣﺎن ﺗﻤﺎس ﺟﺎذﺑﻬﺎي ﻣﻮرد ﻧﻈﺮ در ﺷﺮاﻳﻂ ﺑﻬﻴﻨﻪ دﻣﺎ، ﺟﺮم، دﺑﻲ
     .ﺷﺪ اﻧﺠﺎم ( CG ) ﻛﺮوﻣﺎﺗﻮﮔﺮاف
 در ﺗﻮﻟﻮﺋﻦ ﺑﺎزده ﺟﺬب ﺑﻴﺸﺘﺮﻳﻦ رﻓﺖ ﺑﻜﺎر ﺟﺎذب ﺑﻌﻨﻮان ﻣﺎﻳﻌﺎت ﻳﻮﻧﻲ وﻗﺘﻲ ﻳﺎﻓﺘﻪ ﻫﺎي اﻳﻦ ﻣﻄﺎﻟﻌﻪ ﻧﺸﺎن ﻣﻲ دﻫﺪ ﻳﺎﻓﺘﻪ ﻫﺎ: 
 ﻓﻮﻟﺮﻳﻦ ﻧﺎﻧﻮذرات ﻣﻮرد در آﻣﺪ. ﺑﺪﺳﺖ ﻣﻴﻠﻲ ﻟﻴﺘﺮ ﺑﺮ دﻗﻴﻘﻪ052دﺑﻲ  و ﺳﺎﻧﺘﻴﮕﺮاد درﺟﻪ 06 دﻣﺎي ﮔﺮم، ﻣﻴﻠﻲ 002 ﺟﺎذب ﻣﻘﺪار
ﻣﻴﻠﻲ ﻟﻴﺘﺮ ﺑﺮ  005دﺑﻲ  در و ﺳﺎﻧﺘﻴﮕﺮاد درﺟﻪ 54 دﻣﺎي در ﮔﺮم، ﻣﻴﻠﻲ 022ﺟﺎذب  ﻣﻘﺪار در ﺟﺬب ﻣﻴﺰان ﺑﻴﺸﺘﺮﻳﻦ اﻛﺴﻴﺪ ﺑﻴﺴﻤﻮت
 52ﻣﻴﻠﻲ ﮔﺮم در دﻣﺎي  02اﺻﻼح ﺷﺪه ﺑﺎ ﻣﺎﻳﻌﺎت ﻳﻮﻧﻲ ﺑﻴﺸﺘﺮﻳﻦ ﻣﻘﺪار ﺟﺬب در ﻣﻘﺪار ﺟﺎذب  ﻓﻮﻟﺮﻳﻦو درﻣﻮرد ﺟﺎذب ﻧﺎﻧﻮ دﻗﻴﻘﻪ
ﺨﺎب دﻗﻴﻘﻪ اﻧﺘ 01و ﻫﻤﭽﻨﻴﻦ زﻣﺎن ﺑﻬﻴﻨﻪ ﺑﺮاي ﺟﺎذﺑﻬﺎي ﻣﻮرد ﻧﻈﺮ  .آﻣﺪ ﺑﺪﺳﺖ ﻣﻴﻠﻲ ﻟﻴﺘﺮ ﺑﺮ دﻗﻴﻘﻪ 052درﺟﻪ ﺳﺎﻧﺘﻲ ﮔﺮاد و دﺑﻲ 
  ﺷﺪ.
:يﺮﻴﮔ ﻪﺠﻴﺘﻧ  ﻪﻛ ﺖﻓﺮﮔ ﻪﺠﻴﺘﻧ ناﻮﺗ ﻲﻣ ﻪﻌﻟﺎﻄﻣ ﻦﻳا زا ﻞﺻﺎﺣ يﺎﻫ ﻪﺘﻓﺎﻳ زا هدﺎﻔﺘﺳا ﺎﺑ بﺬﺟ ﺖﻴﻓﺮﻇ ،ﻪﻨﻴﻬﺑ ﻂﻳاﺮﺷ رد
فﺬﺣ نﺎﻣﺪﻧار ﻲﻧﻮﻳ تﺎﻌﻳﺎﻣ [PH3P-(CH2)3-SO3H][TOS]   218  مﺮﮔ ﻲﻠﻴﻣمﺮﮔ ﺮﺑ  زا ﺶﻴﺑ و98 ﺪﺻرد بذﺎﺟ ياﺮﺑ ،
 ﺪﻳﺎﺴﻛا تﻮﻤﺴﻴﺑ ﻦﻳﺮﻟﻮﻓﻮﻧﺎﻧ212  زا ﺶﻴﺑ و مﺮﮔ ﺮﺑ مﺮﮔ ﻲﻠﻴﻣ95  ﺪﺻردﻧ ﻪﻛ ﺪﻣآ ﺖﺳﺪﺑ ﺖﺒﺴ ﻊﻳﺎﻣ ﺎﺑ هﺪﺷ حﻼﺻا ﻦﻳﺮﻟﻮﻓﻮﻧﺎﻧ ﻪﺑ
 ﻲﻧﻮﻳ.ﺖﺳا ﺮﺘﺸﻴﺑ   لﺎﺣ ﻦﻳا ﺎﺑﭘ ﻦﻳا رد ﻪﻌﻟﺎﻄﻣ درﻮﻣ يﺎﻬﺑذﺎﺟ ،ﺶﻫوﮋ ار اﻮﻫ زا ﻦﺋﻮﻟﻮﺗ بﺬﺟ ياﺮﺑ ﻲﺒﺳﺎﻨﻣ بﺬﺟ ترﺪﻗ و ﻲﻳﺎﻧاﻮﺗ
ﺪﻧراد.  
تﺎﻤﻠﻛ يﺪﻴﻠﻛ: ﻲﻧﻮﻳ تﺎﻌﻳﺎﻣ، ﻮﻧﺎﻧ تارذ ﻦﻳﺮﻟﻮﻓ ﺪﻴﺴﻛا تﻮﻤﺴﻴﺑ، ،ﻦﺋﻮﻟﻮﺗ ﺖﻴﻓﺮﻇ بﺬﺟ ،ﺬﺣ ﻲﻳارﺎﻛف 
Abstract 
Background and Objectives: Toluene is one of hazardous chemical solvents and has toxic effect 
in humans which its control emission is a vital purpose in industrial workers. In this study, the 
feasibility of toluene vapors removal was investigated using ionic liquids, fullerene bismuth oxide 
nanoparticles and Ionic Liquid Modified Nano –Fullerene. 
Material and methods: This study is in the experimental group. After acquiring and synthesizing 
adsorbents, physical and chemical properties were obtained by electron scanning electron 
microscopy (SEM) and TEM images, X-ray diffraction (XRD) and infrared (FT-IR). In a pilot 
system, various concentrations of toluene gas were made and passed through adsorbents under 
optimal conditions of temperature, mass, flowrate and contact time. The concentration of Toluene 
was measured by gas chromatograph (GC). 
Results: The results showed that when ionic liquids were used as adsorbent, the highest toluene 
adsorption efficiency was obtained at 200 mg, 60° C and 250 ml/min. In the case of fullerene 
nanoparticles of bismuth oxide, the highest adsorbtion content in the amount of adsorbent is 220 mg 
at 45° C and in a flow rate of 500 ml/min, and in the case of Ionic Liquid Modified Carbon Nano – 
Fullerene adsorbent, the maximum absorbance is 20 mg at a temperature 25° C and a flow rate of 
250 ml / min. The optimal time for the adsorbents was obtained 10 min.  
Conclusion: The adsorption results showed that in optimum conditions, the absorption capacity and 
removal efficiency of Ionic Liquid [Ph3P- (CH2)3-SO3H] [TOS] has more efficient 98.5% and 218 
mg/g, for fullerene bismuth oxide nanoparticles was found 212 mg / g and more than 95%, which is 
higher than Ionic Liquid modified Nano –Fullerene. However the adsorbents studied in this study have the 
ability and absorption capacity to absorb toluene from the air.  
 
Keywords: Ionic liquids, nanoparticles of fullerene bismuth oxide, toluene, adsorption capacity, 
removal efficiency
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